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* * * 
 
Natural scientists, like academics in general, seek broad recognition of 
their intellectual accomplishments. But some have had―or have―a more 
difficult time gaining appropriate recognition than others, and the rea-
sons may have little or nothing to do with their actual accomplishments. 
The causes can vary: Some might work in the “wrong” location. Their 
skills in certain languages―especially English―might be deficient. They 
might lack the right sort of personal connections in the profession. They 
might not have the necessary self-presentation skills. Or they might be-
long to a local scientific community of uncertain reputation. Any of these 
conditions may complicate the efforts of such scientists to belong to the 
“scientific mainstream.” For a variety of reasons these conditions have 
often characterized the professional lives of scientists working in―as op-
posed to being merely from―East Asia (Japan, China and Taiwan, and 
Korea). They remain a source of cognitive dissonance in a profession that 
seeks (at least rhetorically) to maintain the highest standards of objectiv-
ity and fairness. The same conditions constitute a barrier to incorporation 
of these scientists into the mainstream of the scientific community and 
may impede or delay a timely recognition of their work. 
I ask two main questions in this report: What historical (or even re-
cent) examples of separation from the scientific mainstream can we iden-
tify? And what have these scientists done to transcend or overcome this 
separation? While comprehensive answers are not possible in a brief es-
say, I call attention here to the currently intense East Asian interest in the 
Nobel science and medicine prizes and the growing regional belief that 
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acquiring these prizes will do more to incorporate East Asian scientists 
into the mainstream of science than any other single strategy. (Of course, 
the regional interest in the Nobel Prizes has other motivations also, but is 
not discussed here). Though I will have some comments on the situation 
in China, Taiwan, and Korea later, my inquiry focuses largely on Japan. 
One reason is that, despite the rise of science elsewhere in East Asia, Ja-
pan remains the region’s largest, best-developed science-producing coun-
try. To date nine Japanese scientists have received a Nobel Prize in sci-
ence or medicine, all but one for work actually done in Japan. Five Chi-
nese scientists and one American scientist of Chinese descent have re-
ceived a Nobel award in science but in no case for work done in China 
itself. No Korean has received a Nobel Prize in science, although one 
Nobel laureate was born in Korea―to a Japanese mother.1 Another reason 
is that I draw extensively (though not exclusively) on Nobel archival ma-
terials found in Stockholm at the two prize-awarding bodies, the Royal 
Swedish Academy of Sciences and the Karolinska Institute. These materi-
als are subject to a 50-year rule of access. 
From examining these materials we discover how many scientists 
from East Asia were nominated between 1901 and 1950 and who they 
were. In these years 17 Japanese were nominated for a Nobel Prize. One 
Chinese was proposed, but no Koreans were nominated. Obviously the 
strategy of relying extensively on Nobel archival materials has significant 
limitations if one’s task is to calculate the degree to which someone was 
or was not part of the international scientific mainstream. This is particu-
larly true in the case of Korean scientists. As a practical matter, most Ko-
rean scientists of the pre World War II era worked outside the region or 
in Japan, the nation exercising colonial power over Korea. Nor is the No-
bel focus terribly helpful in regard to Chinese scientists either. There was 
one Chinese Nobel nominee, Dr. Wu Lien-teh 伍 连 德. Wu’s 1935 nomi-
nation generated relatively little interest in Stockholm, but a member of 
the Karolinska Institute faculty did prepare a brief written evaluation of 
his work for the committee.2 Nevertheless, it is still possible on other 
                                                 
1  For detailed biographical information on Nobel laureates, see Frank N. 
Magill, ed., The Nobel Prize Winners: Physics, Chemistry, Medicine (3 volumes for 
each category), Pasadena, CA and Englewood Cliffs, NJ: Salem Press, 1989-1990. 
The Nobel laureate born in Korea was Charles Pederson, Chemistry, vol. 3, pp. 
1191-1198. Hereafter cited as Magill, Physics, Magill Chemistry, or Magill, Medi-
cine, followed by the volume number. A much shorter, earlier version of this 
essay appeared in the Ritsumeikan Journal of Asia Pacific Studies, vol. 6, December 
2000. 
2 For further information about Wu, see Yu-lin Wu, Memories of Dr. Wu Lien-
teh, Plague Fighter, Singapore: World Scientific, 1995. Further information about 
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grounds to raise an interesting question. Is there reason to think that sci-
entists working in China even up to the present have had more success, 
less success, or about the same degree of success as those working in Ja-
pan in becoming part of the scientific mainstream? The same set of issues 
can be raised in regard to the challenges faced by Korean scientists. We 
return to these matters later. 
Since 1981 when the late Fukui Ken’ichi 福 井 謙 一 became the first 
Japanese to win a Nobel Prize in chemistry, the number of Nobel Prizes 
awarded to Japanese scientists has been a prominent focus of discussion 
among not only professional academics but government officials and, to a 
surprising degree, members of the general literate public. There are many 
examples of the phenomenon one could cite. Beginning in 1981, more and 
more newspaper and magazine articles have appeared that deal with the 
Prizes. A growing number of books contain the words “Nobel Prize” in 
the title. There are now at least two Japanese language reference books 
featuring biographies of the several hundred Nobel Laureates honored 
since 1901. 3  In 2000 the Japanese government issued an official pro-
nouncement declaring that over the next half century it predicted, and 
expected, that 30 Japanese would be awarded the Nobel Prize.4 Then 
there is the so-called “Japan Forum of Nobel Prize Recipients.” With 2007 
commemorating its twentieth anniversary, this event is held every au-
tumn. Forum organizers invite foreign Nobel laureates to Japan for sym-
posia, lectures, conferences and other public events. Japan’s own living 
Nobel laureates are on prominent display, and young Japanese are espe-
cially targeted for attention by the various programs. Forum sponsors 
include the Ministry of Foreign Affairs and the Ministry of Education and 
Science, as well as several leading firms.5 Organizers candidly admit that 
helping Japanese citizens secure more Nobel Prizes is one of their pri-
mary aims. 
                                                                                                              
his nomination for the Nobel Prize can be found through the Karolinska Institute 
website: http://nobelprize.org/nomination/medicine/database.html. 
3 See, for example, Nōberu-shō Jinmei Jiten Henshū Iinkai ノ ー ベ ル 賞 人 名 
事 典 編 集 委 員 会 (Committee to Compile a Biographical Dictionary of Nobel 
Laureates) comp. Nōberu-shō jushōsha gyōseki jiten ノ ー ベ ル 賞 受 賞 者 業 績 
事  典 (Dictionary of the Achievements of Nobel Laureates), Tokyo: Nichigai 
Asoshietsu, 1994. 
4 See Koji Omi, Minister of State for Science and Technology Policy, “Opening 
Remarks,” in International Forum Commemorating the Centennial of the Nobel Prize, 
Tokyo: Science Council of Japan, 2002, p. 14. 
5 Yomiuri Online, a service of Yomiuri Shinbunsha, archives forums from 1987 
to the present on the corporate web site, in both English and Japanese: “Forum: 
Creativity in the 21st Century” with Nobel Laureates = Nōberu-shō jushōsha o 
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The Historical Marginality of Scientists in Japan 
 
In 1919 the well-known chemist Sakurai Jōji 桜 井 錠 二 (1858-1939) called 
attention to one aspect of Japanese scientists’ situation when he described 
Japan as “stuck off in one corner of the Orient” and invoked geography 
as one major reason for Japan to join the recently organized International 
Council of Scientific Unions.6 (This was a body designed to exclude scien-
tists from Germany and Austria, recently defeated by the Entente powers 
in World War I.) Sakurai was one of the activists behind the formation of 
the ICSU, and in his view such an affiliation with victorious Britain, 
France, and the United States promised to draw Japan closer to the scien-
tific mainstream and bring Japanese research to the attention of foreign 
scientists in a more efficient manner than before. In his day, travel time to 
international meetings for Japanese scientists varied from two to three 
weeks each way―assuming they had access to the Trans-Siberian Rail-
road―and that was better than the five or six weeks required for Japanese 
scientists to reach Europe in the 1880s. 
These tyrannies of geography had been and would continue to be 
costly to scientists working in Japan. A noted physicist at Tokyo Univer-
sity, Terada Torahiko 寺 田 寅 彦, is said to have developed the theory of 
X-ray diffraction independently of W. H. Bragg and his son, W. L. Bragg. 
Nature published Terada’s paper (1913), and W. H. Bragg was reportedly 
a reviewer for the journal. However, when the Nobel Prize in Physics was 
awarded for this discover in 1915, only the Braggs were recognized. In 
1989 an American professor of engineering wrote that this Nobel Prize 
might well have included Terada as well, “if he [had] lived closer to the 
world center of research.”7 Terada was not the only victim of a “poor” 
location. Kitasato Shibasaburō 北 里 柴 三 郎, co-discoverer of natural im-
munity with Emil von Behring in 1890, was nominated for the Nobel 
Prize by a scientist from Budapest but did not share it with Behring.8 Per-
haps his return to Tokyo from Berlin in 1892 was part of the reason. And 
in 1927 Yamagiwa Katsusaburō 山 極 勝 三 郎 was denied a share of the 
                                                                                                              
Konomu Fuōramu “21 seiki no sōzō“ ノ ー ベ ル 賞 受 賞 者 を 囲 む フ ォ ー ラ 
ム 「21
 
世
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造」, http://info.yomiuri.co.jp/yri/n-forum-en/index.htm. 
6 Sakurai Jōji 桜 井 錠 二, Omoide no kazukazu 思 出 の 数 々 (Various Memo-
ries), Tokyo: Herald Sha, 1940, pp. 278-279. 
7 Hideo Gamo, “Three Pioneers Among Japanese Physicists: Terada Torahiko, 
Nakamura Seiji, and Takahashi Hidetoshi,” Optoelectronics, vol. 4, 1989, pp. 346-
348. 
8  Karolinska Institute, Nobelkomittéens arkiver: Medic Nob Kom PM, 
Försändelser och Betänkanden, 1901: Letters for Kitasato and Behring. Arpad de 
Bokay nominated both men on 27 January 1901. 
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Nobel Prize for creating tumors artificially in laboratory animals in part 
because his tuberculosis compounded the already significant difficulty he 
faced of travelling to Europe in defense of his claims. The rejection of 
Yamagiwa by the Nobel Committee is now widely recognized as a mis-
take.9 
One might suppose that episodes of this kind have not occurred in 
more recent years. But there is some reason to think that they have. In 
1970 Mizutani Satoshi 水 谷 哲 was a research associate of Howard 
Temin, professor of biochemistry and oncology at the University of Wis-
consin and one of the 1975 Nobel laureates in medicine and physiology 
for the discovery of reverse transcriptase. Temin in 1964 had formulated 
the “provirus hypothesis” as a way of explaining the replication of RNA 
tumor viruses. Many specialists were skeptical because the argument 
violated an influential principle of molecular biology according to which 
genetic information “always flowed from DNA to RNA.” In 1970 Mizu-
tani’s experiments apparently showed that an opposite flow could also 
occur because of the presence of an unsuspected enzyme to which the 
designation “reverse transcriptase” was eventually applied.10 The new 
finding confirmed Temin’s provirus hypothesis and set the stage for his 
Nobel Prize. Did Mizutani receive the recognition he deserved?11 He him-
self clearly thought not. In 1994 he gave an interview to the Mainichi Shin-
bun newspaper that presented his side of the story. Mizutani alleged that 
when a particular paper, jointly authored with Temin was submitted to 
Nature, that journal’s editorial staff reversed the pre-established order of 
the two authors’ names, crediting Temin as first author and diminishing 
Mizutani’s contribution.12 
Other recently active Japanese scientists have also felt distance from 
the scientific mainstream, as revealed in a 1987 essay in Gakujutsu Geppō
学 術 月 報―then Japan’s equivalent of The Chronicle of Higher Educa-
tion―by Sakaki Yoneichirō 榊 米 一 郎, then a retired professor of electri-
cal engineering and an electron microscopist at Nagoya University. Call-
ing attention to the substantial number of Nobel laureates who are them-
selves pupils of earlier winners, he suggested in the essay that forming 
such ties is considerably more difficult for Japanese than for Westerners. 
According to Sakaki, young Japanese scientists who go abroad on post-
                                                 
9  See James Bartholomew, “Katsusaburo Yamagiwa’s Nobel Candidacy: 
Physiology or Medicine in the 1920s,” in Elisabeth Crawford, ed., Historical Stud-
ies in the Nobel Archives, Tokyo: Universal Academy Press, 2002, pp. 107-131. 
10 Lois N. Magner, “Howard M. Temin,” in Magill, Medicine, 3, p. 1232. 
11 Regarding the contribution of Mizutani, see Lois N. Magner, “David Balti-
more,” in Magill, Medicine, 3, p. 1208. 
12 “Nōberushō nogashita Nihonjin” ノ ー ベ ル 賞 逃 し た 日 本 人 (Japanese 
Overlooked for the Nobel Prize), Mainichi Shinbun 毎 日 新 聞, October 9, 1994. 
30 EASTM 31 (2010) 
doctoral fellowships or other appointments face linguistic barriers quite 
beyond the imagining of American or European colleagues. And he in-
sisted that differences of language and cultural style have sometimes 
made it difficult even for senior Japanese scientists to persuade Western 
colleagues of their views in professional conversations.13 Without men-
tioning Sakaki by name, Dr. Watanabe Reiko 渡 辺 れ い こ, a physicist, 
provided strong support for part of his argument at a public forum in 
November 1995. She recalled once attending a 1972 international meeting 
in Stockholm at which a number of European and American scientists 
were debating a controversial issue. Another Japanese physicist was pre-
sent, she noted, but he said nothing throughout the entire discussion.14 
Separation from the mainstream deriving from Japan’s remote loca-
tion in relation to Europe and North America has also worked in reverse. 
In the past half-century, international air travel has removed many ineffi-
ciencies deriving from an absence or paucity of face-to-face communica-
tion among scientists. But this is a recent historical phenomenon. Japa-
nese scientists of the late nineteenth century and first decades of the 
twentieth century customarily traveled abroad; foreign scientists only 
occasionally got to Japan. Robert Koch was the first European scientist of 
international renown to visit Japan, in 1908. He stayed eight weeks and 
was received with much fanfare everywhere he went.15 Another was Al-
bert Einstein, who came in 1922. His lengthy visit attracted, if it were 
possible, even more attention than Koch’s visit; the public’s interest was 
intensified by the announcement of Einstein’s Nobel Prize while he was 
en route to Japan.16 
In 1927 Arnold Sommerfeld visited Japan, followed in 1929 by Paul 
Dirac and Werner Heisenberg whose joint visit was warmly received by 
Japanese physicists, particularly in Tokyo, Sendai, and Kyoto. In 1937 
Niels Bohr, already world-famous, arrived in response to the promptings 
of his Japanese protégé, Nishina Yoshio 仁 科 芳 雄. Japanese scientists 
clearly benefited from these visits, especially two who later received the 
Nobel Prize, Yukawa Hideki 湯 川 秀 樹 and Tomonaga Shin’ichirō朝 永 
                                                 
13 Sakaki Yoneichirō, 榊 米 一 郎 “Kenkyūsha no aida no ningen kankei no 
taisetsusa,” 研 究 者 の 間 の 人 間 関 係 の 大 切 さ (The Importance of Human 
Relations for Researchers), Gakujutsu Geppō 学 術 月 報 (Scholarship Monthly), 
vol. 40, no. 12, December 15, 1987, p. 918. 
14 Watanabe Reiko, Symposium Remarks, Tokyo, 1995. 
15 Thomas Brock, Robert Koch: A Life in Medicine and Bacteriology, Madison, 
Wisconsin: Science Tech Publishers, 1988, pp. 275-278. 
16 Kaneko Tsutomu 金 子 務, Ainshutain shokku: Taishō Nihon o yurugaseta yon-
jūsannichikan ア イ ン シ ュ タ イ ン シ ョ ッ ク 大 正 日 本 を 摇 が せ た 四 十 三 
日 間 (Einstein Shock: Forty Days That Shook Taisho Japan), 2 vols., second edi-
tion, Tokyo: Kawade Shobo Shinsha, 1991. 
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振 一 郎.17 They visited and discussed physics with their European col-
leagues, in some cases more than once. But such visits by noted scien-
tists were rather unusual in the prewar period, and they were no substi-
tute for the regular interaction with leading figures of science to whom 
European and even American contemporaries had more or less regular 
access.  
Despite Mizutani’s report of his experience, it was easier for Japanese 
scientists to attract the appropriate degree of recognition for their 
achievements if they spent many years, or even their entire careers, at 
well-connected centers abroad. This is clearly apparent if we compare the 
candidacies for the Nobel Prize of Kitasato (1853-1931) with his sometime 
protégé, Noguchi Hideyo 野 口 英 世 (1872-1928). Kitasato spent almost 
seven years with Robert Koch in Berlin (1885-1891) where he became 
world famous for achieving a pure culture of the tetanus bacillus, discov-
ering tetanus toxin, and most importantly for discovering natural immu-
nity with Behring. During these years he attended high-level meetings, 
was lionized by Louis Pasteur in Paris, and became a household name 
among European physicians. However, when the Nobel Prizes were in-
augurated in 1901, he received just one nomination, compared to the 
dozen that came to Behring. Arpad de Bokay, professor of pharmacology 
at Budapest, noted that Kitasato had helped to “inaugurate a new era in 
medical research.” But this did not offset the much broader support ex-
tended to Behring.18 
Kitasato had made the “mistake” of leaving Europe for Japan at the 
end of 1891; and even though he made extensive return visits in 1895, 
1903, and 1909, these trips were not enough to offset Behring’s on-going 
residence in Europe and wider exposure to those who nominated for the 
Nobel Prize. Of course, only Kitasato’s 1895 visit could have helped in the 
context of the Nobel system and nomination for the 1901 prize. Perhaps 
significant is the absence of any Japanese Nobel nominators that year. 
The first Japanese nominator was only named in 1907 after Japan’s ad-
mission to the International Association of Academies of Science in 1906, 
which in turn, followed Japan’s victory over Russia in the Russo-Japanese 
War (1905). Noguchi, by contrast, despite one year with Kitasato in To-
kyo, had taken a medical degree at the University of Pennsylvania, spent 
                                                 
17 Dong-Won Kim, Yoshio Nishina: Father of Modern Physics in Japan, New York 
and London: Taylor & Francis, 2007, pp. 58-64. 
18 For de Bokay’s remark, see James R. Bartholomew, “Japanese Nobel Can-
didates in the First Half of the Twentieth Century,” in Beyond Joseph Needham. 
Science, Technology, and Medicine in East and Southeast Asia, ed. Morris F. Low, 
Osiris 13, Second Series, 1998, p. 250, note 31. Regarding von Behring’s Nobel 
candidacy, see Derek S. Linton, Emil von Behring: Infectious Disease, Immunology, 
Serum Therapy, Philadelphia: American Philosophical Society, 2005, pp. 82-83. 
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another year with Thorvald Madsen at Denmark’s State Serum Institute 
in Copenhagen, and most importantly, had obtained a long-term research 
position at the Rockefeller Institute in New York.19 Here interaction with 
leading scientists, including Alexis Carrel, a Nobel laureate, was part of 
his daily experience. 
The New York venue and the connections that came with it made a 
very substantial difference to Noguchi’s career, his reputation, and his 
prospects for the Nobel Prize. Widely acclaimed by many during his own 
lifetime, Noguchi was once believed to have discovered the microorgan-
isms responsible for poliomyelitis, rabies, yellow fever, and several other 
diseases. But he made numerous errors in his work, and in any event had 
the misfortune to be studying viruses before the appearance of the elec-
tron microscope.20 Some of his mistakes were well known even during his 
own lifetime. Even so, he was nominated for the Nobel Prize in Physiol-
ogy or Medicine on nine occasions between 1913 and 1927. Altogether he 
attracted nominations from fifteen different scientists in eight coun-
tries―Australia, Japan, Russia, France, Spain, Germany, Brazil, and the 
United States. Carrel recommended him four times.21 
Nominations, of course, cannot assure a prize; and the number of 
nominations a candidate receives has not always mattered by itself. Marie 
Curie won her first Nobel Prize―in physics (1903)―with only a single 
nomination in the year of her award. In that respect she was like Kitasato, 
who was not successful.22 But most who win Nobel Prizes have received 
multiple nominations. Sir Charles Sherrington, who finally won in 1932, 
ultimately attracted 134 nominations, apparently a record for the prewar 
period. Moreover, a nomination was and is essential for anyone to receive 
a prize. It is widely considered today that Charles Best ought to have 
shared the Nobel award in 1923 with Sir Frederick Banting for discover-
ing insulin. Unfortunately, no one had actually nominated Best; and the 
prize was―mistakenly, according to many―shared instead with J. J. R. 
Macleod, who allegedly contributed little to the success of the project but 
                                                 
19 Isabel R. Plesset, Noguchi and His Patrons, Rutherford, NJ, London and To-
ronto: Associated University Presses, 1980, passim. 
20 Regarding the importance of the electron microscope and other technolo-
gies in regard to virus research, see Sally Smith Hughes, The Virus: A History of 
the Concept, New York: Science History Publications, 1977, p. 75, passim. 
21 For further details, see Karolinska Institute (n. 8 above) and Bartholomew 
(n. 18 above), p. 281. 
22 See Elisabeth Crawford, The Nobel Population, 1901-1950, Tokyo: Universal 
Academy Press, 2002, p. 24. However, Curie had received two nominations in 
1902, the year before she won (in physics). 
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had had the good fortune to be formally proposed.23 When we discover 
that Noguchi received about 28 percent of the total number of Nobel 
nominations extended to all seventeen Japanese candidates together dur-
ing the first half of the century, even though he was far from the most 
deserving, we see the value of working in a major center of scientific re-
search (New York) and the costs of working in a more remote venue (To-
kyo). Every other Japanese Nobel candidate of this period made his ca-
reer in Japan; only Noguchi worked entirely abroad. 
To be sure, Japan’s leading scientists have received more foreign rec-
ognition in the postwar period than their predecessors did before the 
war. In 1949 Yukawa received an unshared Nobel Prize for his meson 
particle theory after Cecil Powell’s photographic emulsion method en-
abled physicists to find the predicted Yukawa pi meson. Tomonaga 
Shin’ichirō shared the 1965 Nobel Prize with Julian Schwinger and Rich-
ard Feynman for the development of quantum electrodynamics, allegedly 
after gaining the enthusiastic support of J. Robert Oppenheimer.24 Esaki 
Reona 江 崎 玲 於 奈 won part of the physics prize in 1973 for his discov-
ery of the tunneling phenomenon in semiconductors. Fukui Ken’ichi 
shared half of the 1981 award in chemistry with Roald Hoffmann for his 
“frontier orbitals” theory of chemical reactions.25 Shirakawa Hideki 白 川 
英 樹 received part of the 2000 award in chemistry for showing that plas-
tics can sometimes be made to conduct electricity. Other Japanese chem-
ists won in 2001 and 2002 (Noyori Ryōji 野 依 良 治 and Tanaka Kōichi 田 
中 耕 一), while another Japanese physicist (Koshiba Masanori 小 柴 正  
則) also won in 2002. Notably also the high praise accorded to Kimura 
Motoo 木 村 資 生, who died in 1994, for his neutral theory of molecular 
evolution, suggests he would have been a worthy recipient of a Nobel 
Prize.26 
                                                 
23 Regarding Sherrington, see Burton Feldman, The Nobel Prize: A History of 
Genius, Controversy, and Prestige, New York: Arcade Publishing, 2000, p. 240. 
Controversy over the award to J. J. R. Macleod is discussed by Becky Johnson, 
“John J. R. Macleod,” in Magill, Medicine, vol. 1, pp. 245-254. 
24 Regarding Yukawa, see M. F. Soto, “Hideki Yukawa” in Magill, Physics, 
vol. 2, pp. 563-569. A good general account of Tomonaga’s work and that of his 
fellow laureates is Silvan S. Schweber, QED and the Men Who Made It: Dyson, 
Feynman, Schwinger, and Tomonaga, Princeton: Princeton University Press, 1994. 
Dr. Schweber speculated about the possible role of Oppenheimer in a private 
conversation in 1995. 
25 James R. Bartholomew, “Ken’ichi Fukui,” in Noretta Koertge (ed.), New Dic-
tionary of Scientific Biography, vol. 2, Farmington Hills, MI: Charles Scrib-
ners/Thomson Gale, 2007, pp. 85-89. 
26 Stephen Jay Gould, Eight Little Piggies: Reflections in Natural History, New 
York: W. W. Norton, 1993, pp. 398-402. 
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But this post-war recognition should not be exaggerated. Significant 
problems for the Japanese remain to this day, as in the case of engineer-
ing science. On first consideration it seems surprising that engineering 
research in Japan should be―or have been―undervalued by foreign audi-
ences. The work of Japanese automotive engineers attracted the close 
attention of American industry in 1973 when the first OPEC-generated 
fuel crisis enabled Japan’s car makers to capture a significant share of the 
American automobile market for the first time. Later there was significant 
foreign interest in the VLSI (very large scale integration) program of 
computer design, sponsored by MITI (Ministry of International Trade 
and Industry). And foreigners’ attention continued into the 1980s. In 1981 
a study of the Japanese engineering literature sponsored by General Mo-
tors provoked American industrial concerns, and some in the U.S. acad-
emy began to suspect that American dominance in engineering might be 
in danger due to neglect of important technical advances in Japan.27 Ja-
pan’s Fifth Generation Computer Project, unveiled in the fall of 1981, was 
a focus of considerable press coverage abroad. Interest intensified later in 
the decade because of the Superconductivity Initiative in Japan. Indeed, 
the 1980s and early 1990s were marked by various conferences and semi-
nars in Europe and the United States dealing with the seemingly vigorous 
challenge to Western engineering dominance posed by Japanese organi-
zations, commercial and sometimes even academic. 
These trends did reflect a surge of engineering research by the Japa-
nese in the period. In 1973 the US accounted for nearly 42 percent of all 
engineering articles cited in Science Citation Index, the USSR for 11.4 
percent, Britain for 10.7 percent, Germany for 7.6 percent and Japan for 
only 5.4 percent. By the early 1990s Japan had risen to second place with 
10.1 percent of all engineering articles in the SCI, while each of the others 
had lost ground, relatively speaking. The US dropped to 36 percent, Brit-
ain to 6.7 percent, Germany to 6.5 percent, and the USSR/Russia to 5.6 
percent. Citations to Japanese articles amounted to 9.7 percent of the to-
tal, up from 4 percent earlier; those to articles by American authors 
dropped from 52 percent to a still impressive 47 percent. By the early 
1990s Japan was generally recognized as the second-ranking nation 
worldwide in engineering science.28 
But by other measures―expressed recognition of influence by foreign 
researchers, for example, or establishment of collaborative relations 
                                                 
27 Robert W. Gibson, Jr. and Barbara K. Kunkel, Japanese Scientific and Technical 
Literature: A Subject Guide, Westport, CT: Greenwood Press, 1981. 
28 Thomas Schott, “Emerging and Declining Centers of Engineering Science: 
Japan and the United States,” Knowledge: Creation, Diffusion, Utilization, vol. 15, 
1994, pp. 417-456. 
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across national boundaries―the status of Japanese engineering science 
has changed much less. In the early 1990s, an international survey of 202 
engineering scientists asked respondents to name the individual scientists 
who had performed the best engineering research in their respective 
fields since 1985. Over half of those named, 51 percent, came from the US 
and only 2 percent from Japan, compared to 11 percent from Germany, 7 
percent from France, and 5 percent from Canada. When 729 engineering 
scientists were asked in a larger survey to name those who had most in-
fluenced their own research, Japan did only marginally better, netting 3 
percent of responses, compared to 41 percent for the US, 10 percent for 
Germany, 9 percent for France, and a remarkable 13 percent for Britain. 
To be sure, Japanese engineering scientists were becoming somewhat 
more attractive to foreign researchers for collaborative projects, but only 
slightly so. Between 1973 and 1986, the US retained a strong lead for col-
laborative projects but did decline relatively, from nearly 47 percent to 37 
percent of the total. During the same period, Japan rose from a mere 1.3 
percent to 4.1 percent. But these figures were well below the attractive-
ness of Britain (17 percent to 12 percent), Canada (7.6 percent to 9 per-
cent), or even Germany (5 to 6.2 percent). By the late 1980s, therefore, 
Japanese engineering scientists held only sixth place internationally as 
collaboration partners for foreign researchers.29 
Japanese engineering science clearly faces significant obstacles to a 
more appropriate recognition of its achievements―and considering the 
very different case of Japanese mathematics helps to identify what some 
of them are. Mathematics is a field of intellectual endeavor where Japan 
has long enjoyed a notable reputation, even from the period of the Old 
Regime (Tokugawa Shogunate, 1600-1867). In the late seventeenth cen-
tury, Seki Takakazu 関 孝 和 (1642-1708) studied determinants, devel-
oped part of the calculus independently of Isaac Newton and Gottfried 
Leibniz, and discovered Bernoulli numbers before Jacob Bernoulli. In the 
early twentieth century, Takagi Teiji 高 木 貞 治 (1875-1960) laid the intel-
lectual framework for algebraic number theory. In 1955 Taniyama Yutaka 
谷 山 豊 (1927-1958) introduced an important conjecture that later en-
abled Andrew Wiles to prove Fermat’s Last Theorem. Japanese mathema-
ticians have done well in the Fields Medal competition, the so-called 
“Nobel Prize” for mathematics. To date 42 Fields Medals have been 
awarded; three Japanese have won―Kodaira Kunihiko 小 平 邦 彦 (1954), 
Hironaka Heisuke 広 中 平 祐 (1970), and Mori Shigefumi 森 重 文 
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(1990).30 This is equal to the number from Germany and surpassed only 
by mathematicians from the US, France, Britain, and Russia. 
Mathematics can be described as very nearly an expression of pure 
cerebration. As a discipline it relies on a universally recognized system of 
notation, a pure formalism of equations. As such, it is the one field of 
intellectual endeavor where language proficiency, as generally under-
stood, is not terribly important. I can report from a 1969 conversation 
with him that Kodaira (who died in 1997) was not particularly proficient 
in English. But this clearly mattered little for his career. Not only did he 
win a Fields Medal, he taught mathematics successfully for seventeen 
years in the US at Johns Hopkins, Princeton, and Stanford before return-
ing in 1968 to Tokyo University. 
One can contrast Kodaira’s experience in the US with that of an elec-
trical engineering colleague at Ohio State University, Robert McGhee, 
who was a leading, internationally recognized expert in mobile robotic 
devices. In 1986 McGhee was involved in a collaborative project with a 
colleague in the same field―a native speaker of English―at the University 
of Wisconsin, Madison. A problem arose which could not be resolved by 
electronic mail, facsimile communication, or even the telephone. The two 
researchers had to meet, with all of their equipment, several technical 
papers, and various diagrams for an intensive, lengthy conversation. 
Several hours of time together were required before the solution could be 
found. The difficulties they had to surmount may help to explain why 
collaborative projects between Japanese engineers and colleagues who 
speak other languages have not yet become more common.31 
Separation of Japanese scientific work from the mainstream undoubt-
edly has multiple causes or points of origin. Nevertheless, I am convinced 
that cultural subtleties related to language usage are foremost among 
them. In January 1982 I attended a small conference at MIT on issues 
relating to Japanese science and technology. An officer from the National 
Science Foundation was present and shared some of his experiences with 
scientists from Japan. According to him, the NSF always instructed 
American scientists who planned to host scientists from Japan at a meet-
ing in this country that they should make a point of asking the Japanese 
participants a question during the first day of the meeting. “Otherwise,” 
he said, “they will sit there for three days and say nothing!” One might 
also consider the experiences with foreign language of two eminent Japa-
nese scientists who actually received a Nobel Prize. The physicist Yukawa 
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Hideki was a skilled mathematician, as anyone who has ever examined 
his scientific publications will immediately recognize. In his memoir, 
Tabibito: The Traveler, he describes his childhood interest in mathematics 
but also an unfortunate experience with a mathematics instructor in 
school that later served to direct his interest away from mathematics and 
toward physics. 32  In fact, Yukawa’s mathematical interest never went 
away; and the work that finally secured him the Nobel Prize was essen-
tially an inference about the nature of matter heavily dependent on 
mathematical reasoning and expression. 
Because of the Nobel Prize, Yukawa achieved a degree of international 
recognition and popular fame likely to have come to him in no other way. 
In another section of his quite voluminous writings, he says that the most 
disagreeable result of winning the Nobel Prize was the pressure on him 
to travel abroad regularly, on which occasions he had to spend many 
hours speaking in English. He found this unappealing, disagreeable, and 
tiring. On one occasion, in 1957, Cecil Powell, whose experimental results 
made the Yukawa Nobel Prize possible, visited Yukawa in Kyoto and 
gave a seminar, in English. Despite prior arrangements for translation, it 
became necessary for Yukawa himself to translate the Q and A part of the 
seminar. He wrote that this experience left him physically exhausted. The 
episode well illustrated the general problem of language communication 
to which he was now subjected regularly.33 
The other case of interest is that of the first Japanese Nobel Laureate in 
Chemistry, Fukui Ken’ichi. Like Yukawa, Fukui was an excellent mathe-
matician and greatly enjoyed mathematics as a schoolboy. Unlike Yu-
kawa, whose career path was typical of a theoretical physicist, Fukui 
pursued his whole career―except for his last years―as a student and later 
a professor in Kyoto’s Faculty of Engineering. He invariably held an aca-
demic title like professor of fuel chemistry or something else indicating a 
strongly applied orientation to research; in fact, his important work in the 
theory of chemical reactions actually drew in major ways on his earlier 
studies of hydrocarbons as a fuel chemist. Fukui came to be known inter-
nationally as a chemical theorist; and it was his early mastery of quantum 
mechanics even as a graduate student that made his theoretical achieve-
ment possible. In 1981 he shared the Nobel Prize with his close friend, 
Roald Hoffmann of Cornell University, for chemical reaction theory. The 
New York Times in a report about the prize observed that many chemists 
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considered Fukui’s and Hoffmann’s work to be the “most important con-
ceptual advance [in chemistry] in the last 20 to 30 years.”34 
In Britain, however, there was apparently some dissent about the 1981 
award for chemistry. Dr. S. F. Mason, FRS and formerly professor of 
chemistry at the University of London, and I attended a conference (on 
Technological Change) at Oxford University together in September 1993. 
Mason related an interesting story to me in a broad-ranging conversation. 
It seems that when the Hoffmann―Fukui award was first announced, 
some of Mason’s colleagues demurred from the choice of Fukui on the 
grounds that the Japanese chemist’s description of his own work was 
“insufficiently elegant.” 35 Mason was not specific as to whether these 
colleagues were at London or other institutions, but the point seems to 
have been that a certain kind of facility in English was a major considera-
tion for at least some British scientists in regard to the worthiness of can-
didates for a Nobel Prize in science. I was reminded of Mason’s story 
several years later when I realized from examining Nobel archival 
sources in Stockholm that in the first half of the century, no Japanese sci-
entist in any field had received a nomination from a colleague in Britain. 
If facility in spoken English is still a significant problem for Japanese 
scientists, what are the prospects that Japanese scientists’ separation from 
the mainstream will diminish? The evidence―not surprisingly―is mixed. 
So far as language is concerned, the Japanese may in some respects actu-
ally have lost ground. In the Meiji period, and even before World War II, 
it was common for Japanese scientists to spend four, five, six, or even 
more years abroad in a European language environment. As a result, at 
least some scientists like the chemist Sakurai Jōji became really proficient 
in English or the bacteriologist Kitasato Shibasaburō in German. In more 
recent times, extended years abroad came to be considered less impor-
tant; and from a purely scientific standpoint, an extended foreign tenure 
was not as essential. Prior to 1945, the use of English was growing in sci-
ence; but French and German were still important and English lacked 
what might be called a hegemonic position. Since World War II, the 
movement toward English has by most indications become ineluctable. 
One hears that during the past twenty-five years, even French scientists 
are speaking only in English at international meetings. Moreover, Eng-
lish-only meetings are now widely prevalent. 
As for the Nobel Prizes, the American domination in every field is still 
very strong, a situation that has alarmed the Nobel authorities in Sweden. 
When Fukui Ken’ichi received his award in December 1981, the president 
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of the Nobel Foundation predicted that Japanese and Europeans would 
likely win more prizes during the succeeding years.36 There are indica-
tions that such a trend has occurred; but the basic situation is not very 
different. Illustrating the concern in Sweden about trends relating to the 
prizes was a remarkable 1989 report in Science. The leading Swedish 
chemist, Dr. Bo Malmstrom, explained that some years earlier, the com-
mittee for chemistry had written to a number of American universities 
and urged them to propose only the most deserving candidates for the 
prizes. Unfortunately, he stated, the letter had had no effect. The Ameri-
cans continued to propose only other Americans, and certain institutions 
only candidates from among their own department colleagues or former 
graduate students.37 
One also hears that nominators who themselves are Nobel laureates 
are becoming even more influential in the selection of prize recipients. 
Though many do not know it, laureates from the beginning have enjoyed 
the right to recommend candidates in any field at any time. Some did so 
during the first half of the twentieth century, but many did not exercise 
the right on a regular basis, or at all. Given the usual practices of secrecy 
and the 50-year rule of access to archival materials, it is not possible to 
ascertain the laureates’ relative impact on decision-making during the 
past half century. In and of itself, however, laureates’ influence was not 
harmful to Japanese candidates in the past. 
Nobel laureates proposed several Japanese during the first half of the 
century: Hata Sahachirō 秦 佐 八 郎 (in chemistry) by Theodor Kocher; 
Noguchi Hideyo (in medicine) by Alexis Carrel―noted earlier; Katō 
Gen’ichi 加 藤 元 一 and Kuré Ken 呉 建 (also medicine) by Ivan Pavlov; 
and Yukawa Hideki (in physics) by Louis de Broglie, Otto Stern, Theodor 
Sverberg, and Harold Urey.38 Any conclusion about the nominating activ-
ity of Japan’s own Nobel laureates would be strictly a matter of guess-
work, although it is likely that Yukawa had little to do with Tomonaga’s 
1965 award in physics.39 
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East Asian Regional Interest in the Nobel Science Prizes 
 
While the intense regional interest in the Nobel Prizes seems to be espe-
cially acute and well developed in Japan, there is also very strong interest 
in Korea and even more so in Taiwan and the Peoples’ Republic of China. 
Korea, as I mentioned earlier, has never won in science. This is hardly 
surprising, given its long subjugation by Japan, and even more so because 
of the mass sufferings inflicted by World War II, the Korean War of 1950-
53, and the heavy expenses of postwar recovery. For the Republic of Ko-
rea, the tense relationship with North Korea has been an added burden, 
though smoother sailing may lie ahead. Despite notable achievements by 
a few, one can say that modern science got a late start in Korea. There is 
no way to prove it, of course; but one may suspect that the intense efforts 
of the research team at Seoul National University headed by Hwang 
Woo-Suk 黃 禹 錫 to create human embryonic stem cells by cloning and 
the fraudulent data generated by his team of investigators may well have 
owed something to the burdens of this recent Korean history as mediated 
through their actions. Had their achievement been authentic, a Nobel 
Prize for a Korean scientist would have been a real possibility. On a more 
positive level, a few years ago the Koreans managed to persuade Yang 
Chen-Ning 楊 振 寧, the 1957 Nobel Laureate in Physics, to accept the 
directorship of a Korean institute of theoretical physics and spend a few 
weeks every year in Korea. 
China exemplifies the regional fixation on Nobel Prizes almost as 
sharply as does Japan. In 2004 Dr. Cong Cao, formerly of the National 
University of Singapore, published an essay in Minerva called “Chinese 
Science and the Nobel Prize Complex”. In the article he called attention to 
the Chinese government’s considerable interest in securing a Nobel Prize 
while highlighting also the interest of the Chinese media in the same sub-
ject. Cao reviewed important, but generally underappreciated, Chinese 
contributions to modern science. It is unnecessary to repeat his list here, 
but he does call particular attention to the 1965 synthesis of bovine insu-
lin by Chinese biochemists working in Beijing and Shanghai which some 
consider the most important modern scientific achievement accomplished 
on Chinese soil to date. Cao also presents a litany of presumed explana-
tions for the erratic, troubled development of science in twentieth century 
China, notably reviving Joseph Needham’s strictures about the putatively 
negative effects of the Confucian tradition on Chinese intellectual life. He 
presents useful comparative statistics on the relative underinvestment in 
basic, as opposed to applied, science by the Chinese government. He 
reminds readers of the advantages that Chinese scientists have enjoyed 
by working in the United States, as opposed to working in China. And he 
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argues that some of the same apparent obstacles to scientific work found 
even today in China have also been present in Japan.40 
Cao’s analysis has its appeal, and I would certainly have recom-
mended publication had I been asked to review the manuscript for that 
purpose. However, I am not wholly persuaded by his argument. To me 
the claims about Confucianism are at best simplistic. Spending or not 
spending money in particular ways is important―but is ultimately less 
consequential than other things. He gets closer to the mark, I think, in 
talking about politics, whether secular or academic. He suggests that 
certain Chinese “came close” to winning a Nobel Prize. But he does this 
without consulting the archives in Stockholm, and even examining the 
Nobel documents does not always permit such an inference. In the aca-
demic context we have to consider the nature and extent of connections 
between international nominators and the Swedish judges. And in the 
broader secular arena, what is likely to be more important for scientific 
success―in joining the international scientific mainstream―is not episodic 
cases of state persecution of individuals, but the presence or absence of 
basic political stability in whatever country one is talking about, in this 
case, China. 
Whatever else we can say about Japan in the twentieth century, it did 
enjoy basic political stability. China and Korea did not. Science in twenti-
eth century China suffered more from the terrible instability of the do-
mestic political environment―the horrific mid-century invasion by Japan, 
the intermittent civil wars, Mao’s Great Leap Forward and the Cultural 
Revolution―than from anything else.41 In this case also, a comparison of 
China with India is revealing. An Indian scientist, C. V. Raman, could 
make an important discovery at Calcutta in 1928 and win an unshared 
Nobel Prize as early as 1930―19 years before anyone from Japan won. His 
award, moreover, was one of the very few instances in the history of the 
prizes when somebody did something and was immediately awarded a 
prize. And Raman’s achievement came despite the general poverty of his 
environment and other obstacles. Compared to China, Raman and other 
scientists in India at least had the considerable advantage of political 
stability.42 
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Conclusion 
 
Let me now return to a question I posed at the end of my introduction. Is 
there reason to think that scientists working in China (or Korea) have had 
more success, less success, or about the same degree of success as those 
working in Japan in their efforts to join the mainstream of science? In 
approaching this question, the Nobel institution and the insights that its 
archival materials may sustain is only slightly useful. The mere fact that 9 
Japanese scientists have won a Nobel Prize (all but one for work in Ja-
pan), as compared to no one from either China or Korea is far from de-
finitive. This evidence mostly shows that the domestic environment for 
science was―until recently―more favorable in Japan than in Korea, Tai-
wan, or China. It is, however, useful to raise the question of when invita-
tions to nominate were first extended to scientists in each of these coun-
tries. As mentioned earlier, the Japanese were first invited to nominate in 
physiology or medicine in 1907, in physics in 1910 but not until 1927 in 
chemistry. The first invitation to a Chinese scientist to nominate came in 
1932, to Professor Wu Hsien 吳 憲, a biochemist at what was then called 
Peiping University. He proposed one British and one American scientist.43 
It may be significant that this invitation was extended during the Nank-
ing Decade. No invitation was then extended to a Korean scientist in this 
period; but one has to remember that foreigners then considered Korea to 
be part of Japan. 
Despite the larger presence of Japan―as compared to China, Taiwan, 
or Korea―within the Nobel institution, I think it would be hasty to con-
clude that Japanese scientists are any closer to the scientific mainstream 
than are colleagues from the rest of East Asia. People in the United States 
and Europe have long been fascinated by China―for fairly obvious rea-
sons. Moreover, this interest has taken specific forms that I have not ob-
served with respect to Japan. In 1980, for example, the Stanford Univer-
sity Press published a volume entitled Science in Contemporary China, just 
one of a number of such publications that tried to present an overview of 
scientific developments in the country.44 The volume of this literature 
dealing with science in China is far larger than any such literature dealing 
with Japan, even though Japan was a far more substantial contributor to 
modern science than China was at that time or before. And there are 
many other examples of the same phenomenon. 
But let me conclude these remarks with just one example, having to do 
with the Nobel Prizes. As I mentioned at the beginning of this essay, there 
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is probably as much interest in the Prizes in China as there is in Ja-
pan―but by most indications it developed a bit later. In March 2006 four 
Swedish members of the Nobel committees for chemistry, physics, and 
physiology or medicine traveled to China where they met with Chinese 
students at Tsinghua University (among other places) under the guise of 
a forum entitled “The Nobel Prize and Scientific Discovery.” The Swedish 
academics reviewed the history of the prizes, the criteria for awarding 
prizes, told various anecdotes about earlier winners and offered various 
opinions about when someone from China might win and for what kind 
of work. One should not take most of their observations too seriously. 
More than one, for example, predicted that the first Chinese scientist to 
win for work done in China would likely be a woman. Given that only 11 
women have won in science in the entire history of the prizes, this is sta-
tistically quite improbable, although China did produce a woman physi-
cist years ago whom some think was actually considered for an award. 
More revealing of the common Western perception of China is a telling 
joke told to the Chinese audience by one of the Swedish scientists, Dr. 
Sven Lidin. Lidin remarked to his listeners that he hoped Chinese stu-
dents going into science would display a “little bit of laziness [in their 
work].” Otherwise, he declared, Chinese scientists in the future “will 
soon take all the Nobel prizes away from the Swedes.”45 One cannot 
imagine anyone from Sweden or any other Western country saying such 
a thing in front of an audience of Koreans or Japanese! 
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